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Overview

This example demonstrates the
Rl B Eg implementation of a EtherCAT slave node
B T = using the Beckhoff SSC Tool to generate
2% the slave stack code for ,XMC4300 Relax
EtherCAT Kit".

While reviewing this example you will

see in output direction the EtherCAT
master controlling LED1 on the ,,XMC4300 Relax EtherCAT Kit". In
input direction you will monitor inside the master device the status
of BUTTON1. You will observe inside the source code how to modify
the mapping of the data structures to the 1/Os for your own
evaluations and testing. Furthermore you will learn how to modify
the data structures and generate a slave stack code which fits to
your needs. In this example we will demonstrate how easy it is to
setup a proper EtherCAT communication by using the EtherCAT APP.
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Requirements

RJ45 Ethernet Cable

Windows Laptop installed

- DAVE v4 (Version4.1.4 or higher)

- TwinCAT2 or TwinCAT3 Master PLC

- Slave Stack Code Tool Version 5.12

Micro USB Cable (Debugger connector)
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Requirements - free downloads

TwinCAT?2 (30 day trial; 32bit Windows
only)
Link: Download TwinCAT?2

or

TwinCAT3 (no trial period; usability limited;
e 32bit and 64bit Windows)
BECKHOFF Link: Download TwinCAT3

ATTENTION: According our experience TwinCAT is best compatible
with Intel™ ethernet chipset.
For details on compatibility with your hardware, additional driver and

general installation support please get into contact with your local
BECKHOFF support.

Copyright © Infineon Technologies AG 2016. All rights reserved.


http://www.beckhoff.de/default.asp?download/tcatdow.htm?id=159876032042844
http://www.beckhoff.de/german/download/tc3-downloads.htm?id=1905053019883865
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Requirements - free downloads

DAVE (v4.1.4 or higher)
Link: Download DAVE (Version 4)

EtherCAT Slave Stack Code Tool

Version 5.12
(ETG membership obligatory)

Link: Slave Stack Code Tool

Copyright © Infineon Technologies AG 2016. All rights reserved.


http://www.infineon.com/dave
http://www.ethercat.org/memberarea/stack_code.aspx
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Setup - Hardware

Micro USB cable Ethernet Cable

Debugger connected to
connected to IN-port
X101 debug

connector

Copyright © Infineon Technologies AG 2016. All rights reserved.



Setup - Cleanup flash of XMC4300 infineon

1 . Productivity and Teols 2
. Python 3.5
| SEGGER 4 i SEGGER J-Flash Lite 5.12f ]

m

| J-Link V5.02h
o Target
X J-Flash Lit Device nterface Speed
A J-rlast e .
Fz] J-Flash 5P unspecified D WD ~|| |00 -|| oK
EV J-Flash
ﬂ J-Link Commander - e
4 Back

| Search programs an

4 . SEGGER J-Flash Lite V6.40 - *
File Help
3 Target
. Target Device Settings X Device Interface Speed
[xMc4300-256 | [swo | [4000ktz

Selected Device: XMC4300-256 Litte Endian ~ | | Core #0 ~

Manufacturer Deviee e Hum(Cores Flash Size RaM Size - Data File (bin / hex /mot [srec/...) Prog. addr. (bin file only)
Infineon XMCA108-64 Cortectd 1 818 22k ] » po— Erase Chip

I Program Device I

Infineon XMC4400-512 Cortex-M4 1 512KB
< > Log

Make sure the XMC flash on your XMC4300 Relax EtherCAT Kit is cleaned up

Copyright © Infineon Technologies AG 2016. All rights reserved.



Setup - Import example project into DAVE

| DAVE CE - DAVER T

|File | Edit Source Refactor Mavigate Project S

Mew

Open File...

Close

Close All

Save
Save As...
Save All

Rename...

7| Refresh
Print...

Switch Workspace
Restart

oy Export.
Properties

Exit

Alt+Shift+N »

Ctrl+W
Ctrl+Shift+W

Ctrl+5

Ctrl+Shift+5

F2
F5

Ctrl+P

Alt+Enter

W Import DAVE Projects

Import DAVE projects

Import Existing DAVE Projects

(7 Select Root Directory

Browse...

@ Select Archive File

ChUsers\Public\Downloads\XMC4300_Relax_EtherCat APP Slave S5C.zip [

Browse...

Project List:
XMC4300_Relax_EtherCat_APP_Slave SSC(XMC4300_Relax_EtherCat_APP_Slave_55C) ‘ Select All
a0 .
Copy Projects Into Workspace
@ Nei> N[ Fnsh |l cancel |

infineon

% Import E‘Eu
Select \

Select an import source:

[» (= General
b CfCes
P = Git

4 (= Infineon

= Install
I (= Plug-in Developrent
> (= Run/Debug

> (= Team
b B XML
@ < Back Next » Finish

Copyright © Infineon Technologies AG 2016. All rights reserved.




Setup - Import example project into DAVE
e YN DMEC@ After the project import you will

File Edit Source Refactor Mavigate Search Project C

find this project folder structure.

Wal > s

Hg C/C++ Projects 52 | [ Project Explorer = O
=4

S =1

4 =5 XMC4300_Relax_EtherCat_APP Slave SSC [ Active - [
s 3{;3?" Binaries
- [t Includes
- = Dave
- = Debug
- &= Libraries
4 [ S5C

- = 5Src

K| Infineon_XMC_ECAT_55C_Config.xml

+ = Startup
- |g] main.c

=| linker_script.ld

= solver.bak

Infineon

i

1 The project is nearly complete
for building, it only misses the
EtherCAT slave stack code. For
these files the Src folder has been
already prepared.

2 The EtherCAT slave stack code
for the XMC4300 can be generated
by configuration files. These
configuration files are included in
the project already.

The following slides show in detail

how to define your EtherCAT slave
node interface and to generate the
slave stack code.

Copyright © Infineon Technologies AG 2016. All rights reserved.



(infineon

Overview and Requirements

Setup

Defining the interface of EtherCAT slave node
Generating Slave Stack Code and ESI file
Implementation of the application

How to test — using TwinCAT2 as host

How to test — using TwinCAT3 as host

Copyright © Infineon Technologies AG 2016. All rights reserved.



The flow to define the EtherCAT slave node infineon
interface e

1 Take the Excel Worksheet
provided inside the example

n project to define your

EtherCAT slave node interface.

2 The Beckhoff SSC-tool uses
2 the excel sheet as an input to
generate the output-files.

3 The generated EtherCAT
slave stack code does apply
3 4 for the XMC4300.

= = 4 The generated EtherCAT
Slave Information file (ESI)
does apply for the EtherCAT
host. There the relevant
interface information about the
slave is stored.

Copyright © Infineon Technologies AG 2016. All rights reserved.



Infineon

i

Defining the interface of EtherCAT slave node

.. ssc 1" Double click on the excel file
to open it.

2= Src
X Infine::uHEKMC£AT_SSC_Canig.me 2 .
] XMC_ESC Check the _conte_nt of the file.
— The data defined in both I/O

2 directions is 4x16bit integers

Inden - ObjectCode - Sl - DataType - Mame
WO Input Data of the Madule (06000 - 046FFF) 1b b I
DH;DEBH FTEEDFIEDED Rr—— " IN_GEMERIC a n d 8X It OO ea n S "
0x01 LINT IN_GEM_IMT1
0=02 LINT IMN_GEM_IMTZ 3 .
003 LINT IN_GEM_INT3 F f h d I h
G5 [OWTr__ [RLGEHLHTS or further details on how to
0=05 BOOL IN_GEM_Eit1 - .
oS BODL INGENBW define your own interface you
007 EOOL IN_GEM_Eit3
0n05 EOOL IN_GEM_Eird f | I h
010 BOCL  IN_GEM_BiS may want to follow the
0x04, BEOOL IM_GEM_Eit& . . . .
OB BODL  WGEMEW instructions inside EtherCAT Slave
000 EOOL IM_GEM_Eitd
N0V rins Output Data of the Module (07000 - DH?FF] DeS I g n Q u I Ck G u I d e . pdf I n s I d e S S C
O=7000 RECORD OUT_GEMERIC
0=01 LIMT OUT_GEM_IMTA to O | s5:¢ XMC4800_Relax - Slave Stack Code Tool
0x02 UINT DUT_GEM_INTZ "B poect ool | ek |
0n03 LIMNT OUT_GEM_IMNTS About...
gHgg ;E\EL EE¥_EENN:QII4 =8 XMC4800_Relzx Contact 511
. = ' -~ Slavelnfoma = ;
006 BOCOL OUT_GEM_Eiez §----G:::ncmamn Documentation || ) EL9800 Evaluation Board Application Note
0x07 BOOL DUT_GEM_Bit Hardware | femame] SlavestackCode (ET9300) Application Notz
0=05 EOOL OUT_GEM_Eitd i BtherCAT State Machine Y xmc4z00_R e -
0=093 BOOL OUT_GEM_EitS E| S‘r“?hmlnisaﬁon 8 xMcas00. : —
=0 EOOL OUT_GEM_EitG NEJP'IDCE{IU” . aCasTn B 2= EtherCAT Slave Design Quick Guide
0::08 BOOL OUT_GEN_Bit? Lo s -
0=0C BOOL OUT_GEM_EitS

Copyright © Infineon Technologies AG 2016. All rights reserved.
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Generating Slave Stack Code and ESI file

1 e Stack Code Tool | New Project

&

() Defautt

© Custom [ELS800 | 2/ds CIAJD2 Sample

7

Evaluation Kit.

This corfiguration provides a CiA402 sample application for the new ELS800 EtherCAT

The comesponding device description is located in file " esi"SlaveStackCode xml" (device:
EL5800_CiA402) or will be created with this tool.

2 ‘mport Configuration file(s)

=)

=] Recent Places

7 Libraries
3 Documents
J“- Music
=/ Pictures
_ﬂ Subversion
¥ videos

18 Computer
G SystemDisk (C)

File name:

- 4 m

@uv| <« XMCA300_Relax_EtherCat_... » SSC » > | 4 ||| Search ssC o
Organize « Mew folder B= ~ [ ':@'
& Downloads *  Name Date modified

13.06.2016 10:14
= Infineon_XMC_ECAT_55C_Config.xml 04.05.2016 15:20)

r

- [xml (*.xml) V]

[open [Jf [ concer ]

1 Start theB¥ tool and create a
new project File >> New

ety Slave Stack Code Tool

| File | Project  Tool Help
] MNew Ctrl+N Slave Settings
[ Open Ctrl+0

Save Ctrl+5

Sawe As

Exit

2 Select the configuration file
which you find inside the
example project.

Copyright © Infineon Technologies AG 2016. All rights reserved.
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Generating Slave Stack Code and ESI file (e

3 3 Select the Infineon device

O et inside the drop down list and

@ Custom § Infineon XMC BtherCAT hardware <Infineon Technologies: o

endor: Infineon Technologies IM}. CO n fi rm W it h th e O K b u tto n .

Version: 2.0.0.0

MOTE: This configuration is not provided by Beckhoff Automation and files or file fragments may YO u r p rOJ e Ct W I I | b e C re a te d .
be added which are NOT covered by the license from Beckhoff Automation GmbH.

Shall be set if the Slave code executes on an XMC4300/-XMC4300 device.

Import QK

Copyright © Infineon Technologies AG 2016. All rights reserved.
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Generating Slave Stack Code and ESI file

gy EtherCAT Slave® - Slave Stack Co-de Teol L
File  Project Tool Help
Slave Project Navigation M
=) BtherCAT Slave Name Value

 Genenc VENDOR_NAME Ifineon Technalogies

- Hardware

. BtherCAT State Machine VENDOR_IMAGE 424D1605000000000000...

-~ Synchronisation GROUP_NAME Infineon slave

= ;'-“.pplication
' ProcessData GROUP_IMAGE 424DD302000000000000...

- Mailbox DEVICE_IMAGE 4240D202000000000000...

- Compiler PRODUCT CODE (00000000
REVISION_NUMBER )
SERIAL_NUMEER D
DEVICE_PROFILE_TYFE x00001389
DEVICE_NAME XMC_ESC
DEVICE_NAME_LEN 7
DEVICE_HW _VERSION 1.0
DEVICE_HW_VERSION_LEN 3

\ DEVICE_SW _VERSION 5.12 y

»  Check the settings inside Slavelnformation: vendor ID, vendor name,

product ID and product code are customer specific and are used by the host
to identify the slave.

» Define revision number, serial number, device name, HW/SW version
according to your needs.

> The vendor ID/name and product code assigned to infineon may be used for
evaluation purpose only. For productive purpose your own vendor ID/name
assigned by the EtherCAt Technology Group is obligatory.

Copyright © Infineon Technologies AG 2016. All rights reserved.
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4 Import the EXCEL-sheet
] ) e — which defines the interface of
= Erecar sn your EtherCAT node.

(=)~ BtherCAT Slave Options

Generating Slave Stack Code and ESI file

4

55 EtherCAT Slave™ - Slave Stack Code Too

File

EEPROM Programmer s Technolodi
imasn Technologie
- Hardware | Applicati
: pplication » Create new
- EtherCAT 5 = 0oo
-+ Synchronisation REVISION_NUMB | i MD[H

I B Application

5 Select the EXCEL-file
ASeIecta:OijjectDictionaryﬁle—___ (o) prOV|ded inside the example

5

|« XMC4300_Relax_EtherCat_... » S5C » = | 43 ||| Search ssc o
Organize = New folder = - l@ p rOJ ect .
MName Date modified

- Favorites

Bl Desktop 13.06.2016 10:14
&4 Downloads E 10.03.2016 15:40
2| Recent Places [
4 Libraries |
3 Documents
J‘. Music
[ Pictures
=l Subversion

B videos

- 4 [T | r

File name: - ’Excel files ( *adlsc® xlsmm; s, *xlr v]

[ open v [ cance |

Copyright © Infineon Technologies AG 2016. All rights reserved.
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Generating Slave Stack Code and ESI file

4 EtherCAT Slave® - Slave Stack Code Tool

File | Project | Toeol  Help
o Project Update

) i Value
Find Setting
: Infinean Tech
- THherCAT State Machine E 424D160500¢

Synchronisation GROUP_NAME Infinean slave

" Click on Project >> Create
new Slave Files
to start file generation.

7 In this step the destination
folder for the EtherCAT Slave
Stack Code and the ESI file can
be adapted. For this example it
is recommended to take the
default settings.

7
~reate new Slave Files
Project File Ci\Workspaces \DAVE-L. T"ETHERCAT _DCXMC4300_Relax_BtherCat_ APP_S
Source Folder
ESl File C:\Workspaces \DAVE-4 1N\ETHERCAT DCH¥MC4300 Relae |
Progress

=]
\Workspaces\DAVE-4. 1\ETHERCAT_DC'\XMC4300_Relax_}

CA\Workspaces\DAVE-4. 1\ETHERCAT_DC'¥MC4300_Relax_E

Change

Copyright © Infineon Technologies AG 2016. All rights reserved.



Find and use your result

@ C/C++ Projects 25 | 7 Project Explorer

= O

8 I
4 = 55C
4 = 5Src
: applinterface.h
» g coeappl.c
» coeappl.h
; ecat_def.h
» || ecatappl.c
: ecatappl.h

» g ecatcoec
; ecatcoeh
» g ecatshe.c
: ecatshv.h
» eeprom.h
; esc.h

L] mailbex.c
: mailbox.h
» g ohjdef.c
» ohjdef.h
» ] sdoserv.c
: sdoserv.h
» |g] XMC_ESC.c
: ¥MC_ESC.h
\ » AMC_ESCObjects.h

S

-~

m

A Infineon_XMC_ECAT_S5C_Config.aml
|| XMC_ESC.esp

9 ER AC Fo e
l K| XMC_ESCxml

A

I

(infineon

After the generation process the respective
files are inside the project space:

8 'Check the availability of the generated
slave stack code

9 Check the availability of the ESI-file and
download to the host by these 3 steps:
1. Stop TwinCAT System Manager
2. Copy the ESI file to resp. destination
for TwinCAT?2:
C:\TwinCAT\Io\EtherCAT
for TWinCAT3:
C:\TwinCAT\3.1\Config\Io\EtherCAT
3. Restart TwinCAT System Manager to
start re-work of the device description
cache.

10 Rebuild the DAVE project with the new
files. P

¢ DAVE CE - DAVE™ - C:\Workspaces\DAVE-4.1\WS_2015_10 30
File Edit Navigate Search Run DAVE Window Help

| P 2 St /* Build Active Project 35
E Rebuild Active Project

R ~m no-

Copyright © Infineon Technologies AG 2016. All rights reserved.
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Summary of patches/fixes on known issues of SSC V5.12 are documented by
the ETG here:
Link: SSC V5.12 Patches

Patching SSC 5.12

ATTENTION! Please check carefully for latest patches you might need.

For CTT conformance as of today, this example here needs to be patched at a
minimum with the following patch:

Rainer Hoffmann - i Posted: 27 Jun 2018 at 7:49am

Originally generated code: Modified code:

l.g| coeapplc 2 \c| coeappl.c B2
Z:; .-"::==C—‘-TCI-—‘T GE START(WS,.12%%/ Z"ﬂ .-"::==C_‘TCI-.:.r GF START (WS 12%*/

FEE TOBJ1C@A sSyncmanagertype = {8x84, {8x0162, Bx0384}}; | 418 TOBJ1C@R ssyncmanagertype = {8x@4, {8x0281, @x@483}}; ||
AIT /T ECA CHANGE ENDuR- 12077 LT 7 CCATCIANGE_TND (V> 12) 77

A7
a1

Copyright © Infineon Technologies AG 2016. All rights reserved.
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Copy data from/to local data to/from ESC infineon
memory e

Inside the generated file XMC_ESC.c the link to your application
must be implemented. Modify the source code accordingly which
copies the application data to/from ESC memory to the local
application memory:

Orlglnally generated code: Modlﬂed code:

\param pData pointer to input process data

\brief This function will copies the inputs from the local memory to the ESC memory

#if _WIN32

#pragma message ("Warning: Implement input (Slave -> Master) mapping") 3
#else

fwarning "Implement input (Slave -» Master) mapping”
#endif

memcpy(pData,&( ( (UINT16 *)&IN_GENERIC@x65288)[1]),SIZEOF (IN_GENERICOXGG08)-2);

\param pData pointer to output process data

\param pData pointer to output process data

i1l copies the outputs from the ESC memory to the local memory \brief This

copie

from the ESC memory to the local memory

wvoid APPL OutputMapplng(UINTlﬁ* pData)

Vold APPL_OutputMapping(UINT16* pData)

1
#if _WIN32 memcpy (&( ( (UINT16 *)&0UT_GENERIC®x7888)[1]),pData,SIZEOF(OUT_GENERIC@x7888)-2);
#pragma message ("Warning: Implement cutput (Master -» Slave) mapping") }
#else
#warning "Implement output (Master -» Slave) mapping”
#endif
¥

Copyright © Infineon Technologies AG 2016. All rights reserved.



Implement application specific slave node infineon
behaviour @

Inside the generated file XMC_ESC.c file the function
APPL_Application is implemented. This function implements the
application specific code to handle input and output...

A) ... from mainloop or

B) ... if synchronisation is active from ISR

Inside main.c of the example, the function
void process_app(TOBJ7000 *OUT_GENERIC, TOBJ6000 *IN_GENERIC);

implements the mapping of the input/output data to buttons and
LEDs. Therefore please modify the function APPL_Application to call
process_app in the following way:

Originally generated code: Modified code:

{ v
#if _WIN32 i
#pragma message (“Warning: Implement the slave application”) I process app(&0UT GENERICEx7@@@, &IN GENERICexe@ea); )
se

#el
#warning "Implement the slave application”

#endif

h

Copyright © Infineon Technologies AG 2016. All rights reserved.



Description — process of input and output @

| . DAVE CE - XMC4300_Relax_EtherCat APP_Slave_SSC/main.c - DAVE™ - C:\Workspaces\DAVE-4.1\ETHERCAT [

File Edit Source Refactor Mavigate Search Project DAVE Window Help

; Wal ™ s EBX ... SR EhthuES DO ™ v
LA R i Quick Access .| [ | 5 DAVEIDE [ DAVE CE | 45 Debug
HgC =2 = B [ main.c 2 = B
| BS s4f void process_app(TOBI780@@ *OUT_GENERIC, TOBJ6@@@ *IN_GENERIC) -
- as] {
86] /* OUTPUT PROCESSING */
a =5 XMC4300_Relax_Ft 87 /* Check bitfield set by master OUT_GEN_Bitl..8 and set LEDs accordingly */
. 4 Binaries 28]  XMC_GPIO_SetOutputlevel(P_LED1, MAP2LEVEL(OUT_GENERIC->OUT_GEN_Bit1));
. ) Includes 3: XMC_GPIO_SetOutputlevel(P_LED2, MAP2LEVEL(OUT_GENERIC->OUT_GEN_Bit2));
> (& Dave g1] /* INPUT PROCESSING */ El
» [= Debug 92] /*Check Button 1 and set IN_GEN_Bitl which is sent to master accordingly*/ [ =
» [= Libraries 93 if (MMC_GPIO GetInput(P3_4))
94 IN_GENERIC->IN GEN Bitl = 1;
a5 elze
96 IN_GENERIC->IN_GEN_Bitl = @;
a7) 1
as : il
|=| solver.bak 1] i k

Within the slave stack code the function process_app is called. This
process_app function process the binary output data (master->slave)
to set the LED1 ,XMC4300 Relax EtherCAT Kit". The states of the
BUTTONZ1 is checked and propagated to the input data
(slave->master).

Copyright © Infineon Technologies AG 2016. All rights reserved.



Description — Overview on used APPs infineon

i

am APP Dependency 532

e ek =g
ECAT_SSC INTERRUPT INTERRUPT EVENT_DETECTOR EVENT_GENERATOR EVENT_DETECTOR EWVENT_GENERATOR
ECAT_SSC_0 INT_SYNCO INT_SYNCA1 ED_SYNCO EG_SYNCO ED_SYNC1 EG_SYNC1
_;'-.. .- y J II
{ ; }oo
— — 1 Js
TIMER INTERRUPT
TIMER_O INTERRUPT_2
- [ P ;
f i o
s '
GLOBAL_CCL4
GLOBAL_CCU4_0
\ b - - B
\ ¥ ¢ Y
CLOCK_XMC4 E_EEPROM_XMC4 CPU_CTRL_XMC4
CLOCK_XMC4_0 E_EEPROM_XMC4 0 CPU_CTRL_XMC4_0

The ECAT_SSC APP assigns the system resources (automatically done
by DAVE by using the respective lower level apps) and pins (by
manual configuration) to setup a proper EtherCAT communication. The
EVENT_DETECTOR, EVENT_GENERATOR and INTERRUPT APPs are
used inside this example to connect the sync_out_0 and sync_out_1

of the ECAT_SSC APP to the interrupt service routines of the SSC-
stack.

Copyright © Infineon Technologies AG 2016. All rights reserved.



Description — EtherCat ports and physical infineon
connection (lieon

au APP Dependency i3

«m HW Signal Connectivity
|

| T

From the context menu select
~Manual Pin Allocator™ to open the
pin allocation for the EtherCAT
module.

° 1 Right click on the ECAT_SSC APP.

_I 4= Add New Instance
3 Remove..
-

—

Copy APP Configuration

Paste APP Configuration

Import APP Configuration...

= == 2 Inside Manual Pin Allocator you
can configure the EtherCAT ports for

T T : your application. For the example

s T provided, the configuration fits to

led_link_act_pl #95(P011)

e Sy : the XMC4300 Relax EtherCAT Kit.

mdio #04 (P012)
p0_link #68 (P115)
p0_r_clk #78(P11)
p0_r¢_dv #80(P19)
p0_r_err #54 (P26)
p0_redl #75(P14)
p0_rxdl 257 (P51)
p0_rxd2 #56 (P5.2)
p0_rxd3 #55 (P5.7)
nl v el #Q1p10y
‘?)' Save Reset Close

Copyright © Infineon Technologies AG 2016. All rights reserved.



Description — Distributed clock support

ECAT_SSCO

EVENT_DETECTOR

sinc out_0

sinc_out_l

A

signal_b| [trigger out

EVENT_GENERATOR

EVENT_DETECTOR

A 4

signal_a| [trigger out

Y

(infineon

INTERRUPT(syncO)

triééer_in jout
EVENT_GENERATOR
triééer in iout

A 4

Y

sr_iré

INTERRUPT (syncl)

Sr ir§

Y

For distributed clock support, the syncO and syncl signals coming
from the ethercat peripheral are used to trigger interrupts. Inside the
interrupt service routines the respective API functions of the SSC
protocol stack are called.



Description — Overview on propagating the Cinfineon
syncO and syncl signals to ISR

EVENT_DETECTOR EVENT_GENERATOR INTERRUPT(sync0)
»{signal b] [trigger out | trigger_in iout B sr_irq
ECAT_SSCO
sinc out_0
sinc_out_l
INTERRUPT(sync1l
EVENT DETECTOR EVENT_GENERATOR (syncl)
»|signal_a | [trigger_out > triééer in iout P| sr ir§

EVENT_DETECTOR and EVENT_GENERATOR APPs are instances of the
event request unit (ERU) peripheral. Inside this example the ERU is
used to propagate the signals syncO and syncl to the interrupt service
routines.

Please see next slides how to setup this configuration inside DAVE™.

ATTENTION: With the same approach syncO and syncl signals can
also be connected to other resources. For example: ADC, ports and
timers.



Description — DAVE™settings for distributed infineon
clock support

i

- 1 Right click on the ECAT_SSC APP.
A From the context menu select ,HW
/s renersae i Signal Connections ™ to open the

[ HW Signal Connection dialog of the

HW Signal Connec tions... |

R | ECAT_SSC APP.

Manual Resource Assignment...

wu APP Dependency 53

«m HW Signal Connectivity
|

ECAT S5C |} [ wrermupT
ECAT &) Configule APP Instance...

nstance Label...

5 o] x

Copy APP Configuration
Paste APP Configuration

Import APP Configuration...

2 2 Connect the sync_out_0 and

— ==| sync_out_1 signal to the a/b input
Source APP Instance Name Source Signal Co.. Target APP Instance Name  Target Signal Of th e eve n t d ete Cti O n u n it .

4 [GD] ECAT_SSCO

sync_out 0 = -—-» ED_SYNCO ~ signal_b
sync_out_1 * ----» ED_SYNC1 - signal_a

\’?} Save Reset Close l

Copyright © Infineon Technologies AG 2016. All rights reserved.



Description — DAVE™settings for distributed infineon
clock support e

3 e i verene & s 5 v 3 Double click on the
e e eecror e EVENT_DETECTOR APP for SYNCO
4 | ] and EVENT_DETECTOR APP for
SYNC1.
4 4 Select the respective source
signal (,,A" for SYNCO and ,B" for
| - ....|. SYNC1) and edge detection ,Rising
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Description — DAVE™settings for distributed infineon
clock support e

5 Right click on the

am APP Dependency i3

ElE - EVENT_DETECTOR APP for SYNCO
= i” and SYNC1. From the context menu
e m ,  select ,HW Signal Connections " to
3 Moo g open the HW Signal Connection
e dialog of the ECAT_SSC APP.
N 6" Connect the trigger_out signals

B o e e e of the event detection units to the
Tt o™ trigger_in signals of the event
generation units.

Source APP Instance Name Source Signal  ConnectTo Target APP Instance Name  Target Signal
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Description — DAVE™settings for distributed infineon
clock support e

7 Right click on
[ S copeforr | EVENT_GENERATOR for syncO and

f Rename Instance Label...

s syncl. From the context menu

3 Remove..

o) select ,,HW Signal Connections " to

Manual Pin Allocator...

A open the HW Signal Connection

Copy APP Configuration

dialog of the EVENT_GENERATOR

Import APP Configuration...

Export APP Configuration... A P P
[]

(7 APP Help

F, 8" Connect the iout of the

e m—— T T EVENT_GENERATOR APP for syncO
m=—=——==—" to INTERRUPT APP of syncO.

-« t=1| Proceed respectively for syncl.

& HW Signal Cannections X
Filter [EG_SYNC1 -
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
4@ E
I INT_SYNC1 I
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Description — DAVE™settings for distributed infineon
clock support e

9 s g s st i 9 Double click on the INTERRUPT
e e e ) fee APP for syncO and INTERRUPT for
I,ZT;’Z%E_Q | sync 1.

10" Set the interrupt service routine
10._—?]1NT,5YNC03@1NT,5YNC1 for SynCO and SynC]. inSide the
S configuration of the respective

| Enable interrupt at initialization

INTERRUPT APP.

Preemption priority 30 Subpriority 0

Interrupt handler] SYNCOIRQHandler

INT_SYNCD IMT_SYNCL 2
Interrupt Settings
V| Enable interrupt at initialization

Interrupt Priority

Preemption pricrity 30 Subpriority 0

Interrupt handler: [ SYNC1IRQHandler
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Description — DAVE™settings for distributed infineon
clock support e

' DAVE CE - XMC4300_Relax_EtherCat_APP_Slave_S5C/main.c - DAVE™ - C:\Workspaces\DAVE-4.1\ETHERCAT D!
File Edit Scurce Refactor Mavigate Search Project DAVE Window Help

| » 3 B SR EhheESDOR® - -Gl =
Hg C/C++ Proj... 52 = 8 (£ main.c i3
: = 123
M=k 1246 [+
4 (=% XMC4300_Relax_EtherCat_APP_Slave_SSC | 135
» % Binaries 126 * @brief SYNC@IRQHandler() - EtherCAT Interrupt Routine for SYNCO
» ! Includes 127 *
. = Dave 128 * <b»Details of function</by<br:
129 * This routine is handling the SYNC@ Interrupts and need to call the SSC Stack
+ = Debug 13 i
> (= Libraries 13]- void SYNCOIRQHandler (void)
> 2= 55C NS I
.= Startup 13 Sync@_Isr();
o
13
= inker_script.ld 1360 j*+*
= sohverbak 137
» =5 XMC4800_Relax_EtherCat APP_Slave SSC 138  * jbrief SYNC1IRQHandler() - EtherCAT Interrupt Routine for SYNC1
139 =

* ¢b>Details of function</b><br>
* This routine is handling the SYNC1 Interrupts and need to call the S5C Stack

fu

f

U S < LY v R R I )

—woid SYNC1IRQHandler (wvoid)

{
h

a4

Inside main() the interrupt handlers for syncO and syncl are
implemented. The implementation is calling the respective
functions of the SSC protocol stack.

syncl_Isr();

B BB R
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Description — SSC specific enabling/disabling @
of interrupts [1/2]

Please see ET9300 application note published by the ETG on details
about the SSC code structure and interrupt handling (chapter 4).

In v1.8/2017-11-14 of this document inside chapter 5/hardware
access it is specified:

,1f interrupts are used also two macros shall be defined
“"ENABLE_ESC_INT” and “"DISABLE_ESC_INT". These shall
enable/disable all four interrupt sources”.

These macros are implemented inside ECAT_APP. Timer- and PDI-
interrupt are handled by the ECAT_APP. As SyncO and Syncl are
routed through ERU (see before) these interrupts need to be
handled in addition by the user.

For this purpose ECAT_APP is implementing a callback function for
user specific implementation:

ENABLE_ESC_INT_USER and DISABLE_ESC_INT_USER.



Description — SSC specific enabling/disabling @
of interrupts [2/2]

Within this example you find the implementation of
ENABLE_ESC_INT_USER and DISABLE_ESC_INT_USER inside
main.c:

[ main.c 52
1488 j**
149
158  * (@brief EMABLE_ESC_INT USER() - Enabling of user specific EtherCAT Interrupt Routines
151 *
152  * <bsDetails of function</bi<br:
153  * This routine is called from ECAT_APP on request of 55C stack once interrupts (syncl/sync@®) need to be enabled
154 g
155§ void EMABLE_ESC_INT_USER()
156
157 INTERRUPT Enable{&INT_SYNCE);
158 INTERRUPT Enable{&INT_SYNC1);
1598 }
168

162

163  * (@brief DISABLE_ESC INT_USER() - Disabling of user specific EtherCAT Interrupt Routines

165 * <b:Details of function</bi<br:

166 * This routine is called from ECAT_APP on request of 55C stack once interrupts (syncl/sync@) need to be disabled
162f void DISABLE_ESC_INT_USER()

169

17@ INTERRUPT Disable(&INT_SYNC@);

171 INTERRUPT Disable(&INT_SYNC1);

172] 1

173
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Infineon

G

Description - initialization inside main.c

DAVE CE - XMC4300_Relax_EtherCat_APP_Slave_SSC/main.c - DAVE™ - C:\Workspaces\DAVE-4.1\ETHERCAT_D:
File Edit Source Refactor Mavigate Search Project DAVE Window Help
| A Sipt G HORS - 5L -G
— — e
fg C/C++ Proj... 22 = O [£] main.c B2
| BEE ¥ 99= int main{wvoid)
| 1ee {
4 [E?X:lCEED.D_Relax_EtherCat_APP_SIewe_SSC [ 101 DAVE_STATUS t status;
» %, binaries 1@z uint32_t timer=8;
> [apl Includes 183 status = DAVE Init(); /* Initialization of DAVE
> = Dave le4 )
. = Debu 185 Init_ECAT_Adapt LED (); /* Initialize the ports w
) g 186 Init_Relax Button(); /* Initialize buttons on
» = Libraries 1687 - -
. [3, 55C 188  if{status == DAVE STATUS FATLURE)
la9
18 /* Placeholder for error handler code. The while loop below can be
- XMC_DEBUG("DAVE APPs initialization failed\n");
=l Tinker, scrlpt d .
112 while(1U)
=l solver.bak 113 {
. [ XMC4800 Relax FtherCat APP Slave S5C 114 ¥
115 T
16
17 /* Placeholder for user application code. The while loop below can b
118 while(1U)
119 i
126 MainLoop();
%EL }
122 }

Inside main() DAVE and its APPs (PWM_CCUS8, ECAT_SSC) are
initialized. InitECAT_Adapt_LED() and Init_Relax-Button() are used to
initialize the buttons and LED1 to 8 of the ,XMC4300 Relax EtherCAT
Kit". Finally the MainLoop is called cyclically to process the state
machine of the slave stack code.
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(infineon

Overview and Requirements

Setup

Defining the interface of EtherCAT slave node
Generating Slave Stack Code and ESI file
Implementation of the application

How to test — using TwinCAT2 as host

How to test — using TwinCAT3 as host
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(iﬁﬂ]eon
How to test - start the slave to run

W ACTIONS

1. Build and download the example application software to the
XMC4300 and start the debugger

9
File Edit Source Refactor Navigate Search Window Help

I; & oo [ e T PURRE N TN A Quick Access | [ | B DAVEIDE {g DAVE CE

File Edit Source Refactor Navigate Search Window Help

I; SRR MY IR e = SR O % Quick Access ;| % | [ DAVEIDE {g DAVECE (35 Debug |

@OBSERVATIONS
The ERR-LED on the ,XMC4300 Relax EtherCAT Kit" will turn on and

immediately turn off again.
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How to test — start the TwinCAT 2 master to (iﬁ’ffneon

run (1/4)

File Edit Actions Wiew Options Help
D@ H|= 0 X
ﬂ SYSTEM - Cenfiguration

... PLC - Configuration

=- I T L T

i Import Device...

“x, Scan Devices...

E2 Paste Ctrl+V
BB Paste with Links Alt+ Ctrl+V
2 zl
Type: =110 Beckhoff Lightbus - Ok I

E----II.’O 1140 Lightbus FC200x, PCI
Al 110 Lightbus C1220, 154 Cancel |
E----II.’O 1170 Lightbus Master ELE720, EtherCAT
E----II.’O 110 Lightbu= C1200 [2 Telegrams)

E----II.’O 11#0 Lightbus Master Cx1500-k4200, PCT04
A0 1140 Lighthus Slave C1500-8200, PC104
[ Profibus DP
-2 Profinet
[+-€if CAMopen
[

£

E

f]-==+ DeviceMet / Ethemnet |/P Target Type
H-fiff SERCOS interface & PE orly
= E
therCA -~ T only
e B only
i 3l
- Ethemet = Al

@ ACTIONS

After starting the TwinCAT
System Manager from
windows start menu:

1" Right Click I/O-Devices
and select ,Append Device..."

2’ Create an EtherCAT
master device by double click
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How to test — start the TwinCAT 2 master to

run (2/4)

3

— % Network Adapter

Description:
Device Name:
P Bus/Slok:
MALC Address:
IP Address:

‘General Adapter | EiherCAT | Oniine | CoE - Online |

& 05 (NDIS) " PCI i DPRAM

ILocaI Area Connection (Intel(R) 82579LM Gigabit Network Conng
I\DEVICE\{DSDAE"N-ﬂZm-dZﬂD-EFWEL‘—
I Search... |

IdBHd 67d3 1166 Compatible Devices. ..
[0.0.0.0 0.0.0.0)

[~ Promiscuous Mode (use with Netmon/Wireshark only)
[~ Virtual Device Names

— ¢ Adapter Reference

Adapten I j
Freerun Cycle ms): Id 3:
File Edit Actions View Options Help
== | (A= es o

+- B SYSTEM - Cenfiguration

! PLC - Configuration

_- /O - Configuration
3. AN

-5

Device 1 (Etheris

pend Box...
¥ Delete Device

® Online Reset
2% Online Reload (Config Maode only)
Online Delete (Config Mode only)

“Bi Export Device...

Import Box...

(infineon.

@ ACTIONS

3 Select the network adapter
you want to use (search and
select).

Application hint:

In case the device is not
found please install the
respective device driver by
following the instructions
given by TwinCAT through
the ,Compatible Devices..."
button.

4 Right Click EtherCAT
master and select ,Scan
Boxes..."
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How to test — start the TwinCAT 2 master to (ﬁﬁ’neon
run (3/4)

' e /@) OBSERVATIONS

Datei Bearbeiten Aktionen Ansicht Optionen

DS SH| o o] ©05 6 1 The slave appears as a node
i P on the EtherCAT master bus.

- E/A - Konfiguration

‘ i 2 The RUN-LED is flashing
E e mcmi indicating PREOP-state

I %T Eingdnge
‘l Ausgdnge

l--ﬁ Box 1 (XMC_ESC)
g8 Zuoranungen

B WimiD .

3
g W g o
r &L-_-itﬂ“ ‘iflle ¢ 6 6 olisl)
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How to test — start the TwinCAT 2 master to

(iﬁneon
run (4/4)

B Untitled - TwinCAT System M @OBSERVA I IONS
|| Datei Bearbeiten Aktionen  Ansicht Optionen  Hilfe )

D& wHE| | (#h 2| = aa v ¥ & B2 R(E 2 2 QlEE e T

- Bl SYSTEM - Kenfiguration

= 595 - Konfiguration | toceeie] gty | B CAL] Oriv |CafOgtee] 3 Eth e I"CAT Mma Ste rv | ew.:

= No Addr  Name State CRC
R Gerat 2 (EtherCAT)|

B amoocs ; Inside the EtherCAT master
o online state you see the

P queued frames counting up,
the connected slave and its

PREOP state.

Gerat 2-Prozessabbild-Info

Atueller Status: oF

e 4 EtherCAT slave view:

[ CRCEschen | [ Framesloschen | | FMes/sec :

4 B The PREOP-state of the
> /€ 15 Indicated within the

. rT.]

Datei  Bearbeiten Aktionen  Ansicht  Optionen  Hilfe T CAT y t I I l g

Dew M| | % B #43 Bleevda an (@ Q@b en? win Syste anager .

g z‘;zT_EKNIDr-IF'f;;:g::t'W [ Algemein | EtherCAT [ DC__ | Prozessdaten | Startup | CoE -Online | Crine |

E|- E/A - Konfiguration
Bﬂ E/& Gerdte

[ Init ] [ Bootstrap ] ?
_‘= Gerit 2 (EtherCAT) Aktueller Status:
I -I- Gerdt 2-Prozessabbild [ frep ] [SafeOp ] atus: FPREOF

Status Maschine

; =fa Gerst 2-Prozessabbild-Info (0 | e Angeforderter St
@1 Eingdnge

I ,l pusginge DLL Status

| é Port A: Carier / Open
= Fort B: No Canier / Closed
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How to test — Setting slave to operational
mode

(infineon

Set master device to free run mode

% E

Ansicht  Optionen

[dh 3 |S|ea v & 2B

B4 Untitled - TwinCAT System

Datei Bearbeiten Abktionen

DS |

Hilfe

1 EtherCAT slave view:
Online status of slave shows

@)% & Q@ e ?

- B SYSTEM - Konfiguration
. SPS - Kenfiguration
- E/A - Konfiguration

Bﬂ E/A Gerdte

| &S Gerdt 2 (EtherCAT)

..=}a Gerdit 2-Prozessa bbild

I -I- Gerdt 2-Prozessabhild-Info
| -- @t Eingénge

Ansicht Optionen

| Algemein | EthercAT | DC

I Prozessdaten I Startup I CoE - Online ‘ Online

the slave in OP state

Hilfe

[#4 B |2 |aa v oF & B

me  me o == |* | (2 EtherCAT master view:

) G | Online status of master shows
e the slave in OP state. Cyclic
counter is incrementing.

3 ,XMC4300 Relax EtherCAT

i@ =a@@ue: Kit“: RUN-LED is static turned

-8 SYSTEM - Konfiguration
-.§A SPS - Konfiguration
- E/A - Konfiguration

erat Z-Frozessabbild
I + Gerdt 2-Prozessabbild-Info
%T Eingdnge
I ‘l Ausginge
‘ InfoData
- Boxl (XMC_ESC)
@Y Zuord g

| Algemein | Adapter | EtherCAT | Oniine | CoE - Online |

on indicating OP-state.

No
B

Addr  Name
1001 Box 1 (¥MC_ESC)

G
oP
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How to test — Monitoring slave inputs on (infineon
master

ACTIONS

While pushing BUTTON1 on ,XMC4300 Relax EtherCAT Kit" the button
state is updated on the host.

T State of IN_GEN_Bitl changes

EELLIENECLL LOECE T ZesaEELEe according to the state of
- B SYSTEM - Konfiguration g
BA 5PS - Konfiguration izhioy | flaczg Ori
E- E/A - Konfiguration Wer: B U I I O N 1
T ?. E‘-Asﬁ:r:; (EtherCAT) NewerWert: ] Force. Adfheben

+ Gerat 2-Prozessabbild

== Gerat 2-Prozessabbild-Info Kommentar:

- §T Finginge

‘i Ausginge

i § InfoData

(=-f8 Box1 (XMC_ESC)

E| @T IN_GEMERIC process data mapping

- T IN_GEN, INTl

-1 IN_GEN_INT2

&7 IN_GEN_INT3
T IN_GEN_Bitl '
<l IN_GEN_Bit3

¢ 4T IN_GEN_Bitd
%t IN_GEM_BitS \

™
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How to test — Setting slave outputs on master (ﬁff{neon
(1/2)

@ ACTIONS

Right click on OUT_GEN_Bit1 of the slave node and select ,Online
Write..." inside the context menu. Change the value from 0 to 1 to
switch on LED1 from 1 to O to switch off LED1.

B Untitled - TwinCAT System Manager M Set Value Dialog @1

File Edit Actions View Options Help N

R 5 » |
0w d| | [éh B | = |en « & G| Dec: l 1| ' ok |
- B SYSTEM - Configuration -
.58 PLC - Configuration flzas Hew w0 o
—- 1/0 - Configuration Value:

—ﬂ 1/0 Devices New Value: Float: 1
= —‘5 Devicel (EtherCAT) .
i-.=¥a Devicel-Image Commert:

.=k Device 1-Image-Inf ? g S
N Baol: 0 1 Hes Edi..

& @ Outputs

+@ InfoData Elieey o
5o Box l(XMCdSUUG c Ethercat Slave) o
- 1 IN_GENERIC process data mapping Bit Size: @1 ©2 ©16 @R O64 O7

“ @) OUT_GEMERIC process data mapping
... 4| OUT_GEM INTI
- @] OUT_GEN_INT2

- @] OUT_GEN_INT3

ange
nk(s

.. %) OUT_GEN_f =% Clear Lir
% DUT_GEN_  Goto Link\

@/ OUT_GEN_{  Take Name Over From Linked Variable
.. @] OUT_GEN_§

.. @) OUT_GEN_f = insertVarizble

. @) OUT_GEN_f #( Delete.
- % Westate Move Address..
+-§ InfoData
a‘%Mpp ngs

@OBSERVATION
LED1 ,,XMC4300 Relax EtherCAT Kit" is turned on/off according to
OUT_GEN_Bit1 setting.

Copyright © Infineon Technologies AG 2016. All rights reserved.




(infineon

Overview and Requirements

Setup

Defining the interface of EtherCAT slave node
Generating Slave Stack Code and ESI file
Implementation of the application

How to test — using TwinCAT2 as host

How to test — using TwinCAT3 as host
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(infineon

How to test - start the slave to run

W ACTIONS

1. Build and download the example application software to the
XMC4300 and start the debugger

g

File Edit Source Refactor Navigate Search Window Help

I; & oo [ e T PURRE N TN A Quick Access | [ | B DAVEIDE {g DAVE CE

File Edit Source Refactor Navigate Search Window Help

I; SRR MY IR e = SR O % Quick Access ;| % | [ DAVEIDE {g DAVECE (35 Debug |

! OBSERVATIONS
1. The ERR-LED on the "XMC4300 Relax EtherCAT Kit" will turn on and
immediately turn off again.
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How to test — start the TwinCAT 3 master to (iﬁ’f{neon
run (1/4)

o0

=)

« &

Solution Explorer x

File Edit View Project Build Debug TwinCAT PLC Tc
H J|n3\0|6’ff ‘

‘ | ] _l | b= "E 2= =

XMCProject
(@ SYSTEM
MOTION
PLC

7| SAFETY
Cs++

Ctrl+Shift+A

Insert Device

Type:

== EtherCAT Automation Protocol (Network Variahles)
il EtherCAT Automation Protocol via ELBE01, EtherCAT
.5 EtherCAT Simulation

H- % Ethemet

v-&# Profibus DP

i Profinet

H-€if CANopen

iz DeviceMet

i3+ EtheretlP

i #f SERCOS interface

H-0 Beckhoff Lightbus

i~® USE

H-E2 Beckhoff Hardware

H 5 Miscellaneous

wice 1

Target Type
(®) PConly
() CXonly
() BX only
Al

@ ACTIONS

After starting the TwinCAT
System Manager from
windows start menu:

1" Right Click I/O-Devices
and select ,Add New Item..."

2’ Create an EtherCAT
master device by double click
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How to test — start the TwinCAT 3 master to (i}]’f{neon,

run (2/4)

3

Genera || Adapter | EtherCAT | Online | CoE - Online

(®) Network Adapter

(®) 0S (NDIS) COPCI () DPRAM
Description: LAN-Verbindung (TwinCAT-Intel PCI Ethernet Adapter (Gigabit))
Device Name: \DEVICE\{44658C39-F4B6-430B-98AE-616E0DCE3EES)
Search...
MAC Address: 3863 bb b6 0460 Compatible Devices...
IP Address: 169.254.115.19 (255.255.0.0)

[ ]Promiscuous Mode (use with Wireshark only)
[]virtual Device Names

(") Adapter Reference

4 e
“ 1/0
4 % Devices

4 = Device -

1% |mad il Add New ltem...
¥ |mag 2 Add Existing Item..
2 Syn¢ X Remoave
Inpu
- [ Quty
» & Info Save Device 1 (EtherCAT) A:
&% Mappings

Change Netld...

Append EtherCAT Cmd
Append Dynamic Container
Online Reset

Online Reload

@ ACTIONS

3 Select the network adapter
you want to use (search and
select).

Application hint:

In case the device is not
found please install the
respective device driver by
following the instructions
given by TwinCAT through
the ,Compatible Devices..."
button.

4 Right Click EtherCAT
master and select ,Scan
Boxes..."
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How to test — start the TwinCAT 3 master to (iﬁfﬂ]eon
run (3/4)

P, mc- /@) OBSERVATIONS
4 &0
. f%iegiiieummn 1 The slave appears as a node

*® Image on the EtherCAT master bus.
*® Image-Info

: 35:;153“ 2 The RUN-LED is flashing

. B Outputs indicating PREOP-state
E InfoDats

» == Box 1 (XMC_ESC)

B EppTTS

U3

&
=1

Copyright © Infineon Technologies AG 2016. All rights reserved.



How to test — start the TwinCAT 3 master to (i}]’f{neon
run (4/4)

3
: /@) OBSERVATIONS

File Edit View Project Build Debug TwinCAT PLC Tools Scope Window Help
e BR2RE v ciBGdla-
| 2 =0 [ e E (00 E YR %O D@ Fameseedon |T

e : 3 EtherCAT master view:
Inside the EtherCAT master

4 & XMCProject_1 No Ad.. Name State CRC
> |l SYSTEM =3 1001 Box 1(XMC_ESC) PREOP 0 =
online state you see the
g rLc n I n u

SAFETY

queued frames counting up,
o e the connected slave and its
- ﬂunjznis Actual State PREOP Counter Cycli] Oueued' PREOP State.

CC 4 EtherCAT slave view:
4 The PREOP-state of the
slave is indicated within the

4[5 XMCProject_1 State Machine

@ SysTEM [mt | |Bootstap T 1 C A T t
MOTION Current State: PREOP WI n Sys e I I l I I I a n a g e r .
— Pre-Op Safe-Op
Bl riC Requested State:

o SAFETY Op Clear Error
C++

4 @io DLL Status

4 *E Devices Port A Carrier{ Open

4 = Device 1 (EtherCAT,

+l ‘ ) PortB No Carrier | Closed
Image

¥ Image-Info
-2 SyncUnits

Mo Carrier/ Closed
Inputs
> W Outputs File Access over EtherCAT
D oo

l‘ = Box 1 (XMC_ESC) l
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How to test — Setting slave to operational

mode

@ ACTION

o §

File Edit View
S -0 -

XIE

/@) OBSERVATIONS

(infineon

Set master device to free run mode

XMCProject_1 - Microsoft Visual

1 File Edit View Project Build Debug
iz AR 2R

TwinCAT PLC Tools Scope Window Help

i BB s

‘ | a _]|"E|,E'1:r—f",‘ﬁm{j|’."’";§A_gaa@lk&JF-;\I :’ahs:}eeclm‘t
Solution Explorer > B X PeT B Start Page hd
= ~
Genera | | EtherCAT | DC Process Data | Startup | CoE - Online | Online
j Solution XMCProject_1' (1 project)
a ﬂXM(ProjeCtj State Machine
+ (@l SYSTEM Bootstrap
ezl Current State: OP
MOTION Pre-Op Safe-Op
PLC R d Stats 0P
SAFETY Op ClearError
C++
2 Solution Explorer v I X @ XMCProject_1 x REREENE
= |
General | | Adapter | EtherCAT | Online | CoE - Online
-4 Solution "KMCProject_1' (1 project)
4 & XMCProject_1 Mo Ad. Mame THte CRC
» @l SYSTEM @] 1001 Box1(XMC_ESC) oP ]
MOTION
PLC
5 SAFETY
C++
« @Eyo
» .
= Device 1 (EtherCAT)
e
% Image-Info
> 2 SyncUnits
Inputs
- W Outputs Actual State: op Counter Ty Queued
- @ InfoData Init Pre-Op Safe Op Op Send Frames 26298 25045

1 EtherCAT slave view:
Online status of slave shows
the slave in OP state

2 EtherCAT master view:
Online status of master shows
the slave in OP state. Frames
are no more queued. Cyclic
counter is incrementing.

3 XMC4300 Relax EtherCAT
Kit": RUN-LED is static turned
on indicating OP-state.
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How to test — Monitoring slave inputs on infineon
master

ACTIONS

While pushing BUTTON1 on ,,XMC4300 Relax EtherCAT Kit" the button
state is updated on the host.

(’\

@ OBSERVATIONS

G State of IN_GEN_Bitl changes

-3 Solution "XKMCProject_1' (1 project)

gyt o according to the state of

New Value: Force. Release

ot [ BUTTONT1.

(] SAFETY
[l c++
« Eo
4 “Z Devices
4 = Device 1 (EtherCAT)
1% Image
%% Image-Info 1
v 2 SyncUnits

b Inputs
v B Outputs
v @ InfoData
4« Box 1 (XMC_ESC)
a IN_GENERIC process

#1 IN_GEN_INT1

#1IN_GEN_INT2
#1 IN_GEN_INT3

# IN_GEN_Bit1 I
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How to test — Setting slave outputs on master (iﬁﬁneon,
(1/2)

@ ACTIONS

Right click on OUT_GEN_Bit1 of the slave node and select ,Online
Write..." inside the context menu. Change the value from 0 to 1 to

switch on LED1 from 1 to O to switch off LED1.
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@OBSERVATION
LED1 ,,XMC4300 Relax EtherCAT Kit" is turned on/off according to

OUT_GEN_Bit1 setting.
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